Factors regulating thermodynamic stability of DNA structures under molecular crowding conditions.
The condition in a living cell is molecularly crowded with various biomolecules. The total concentration of the biomolecules inside Escherichia coli is in the range of 300-400 g/L. This is distinct from typical biomolecular concentrations of less than 1g/L, which is generally used for experiments in vitro. Here, we analyzed quantitatively the effects of molecular crowding on the thermodynamics of antiparallel G-quadruplex formation via Hoogsteen base pairs and of antiparallel hairpin-looped duplex (HP duplex) formation via Watson-Crick base pairs. The free energy changes for G-quadruplex and duplex formations decreased and increased when the concentration of poly(ethylene glycol) 200 was increased from 0 to 40 wt%, respectively. These results showed that the antiparallel G-quadruplex is stabilized under molecular crowding conditions but the HP duplex is destabilized.